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(54) CONTACT OPERATION TYPE INPUT DEVICE AND ITS ELECTRONIC PART 
(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the position, 
displacement value and pressing force of a contact point 
which moves and shifts, following on a prescribed 
trajectory on one to three-dimensional spaces by 
integrally detecting the state of a touch position on a 
trajectory detected by a touch position detecting means 
and the state of a contact detected by a switching 
means. 

SOLUTION: A contact 42A is provided on an attached 
substrate 49 that is arranged inside a housing 9 and also, 
a fan-shaped push button switch 47 is attached through 
an elastic body 55 that is made of a skirt ring-shaped 
rubber body so as to cover the contact 42A of the 
substrate 49. A contact 428 which faces the contact 
42A of the substrate 49 is provided on its bottom. A 
touch position detecting part 40 is arranged at one edge 
of the part 47 in an arc shape. The part 40 is connected 
to a cable socket of the part 40 which is provided on the 
bottom of the substrate 49 through a cable K. When the 

part 47 is pushed, the contacts 42A and 428 are brought into contact with each other and are 
conductive so as to be in a switch on state. 
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(57) [gil^] 

C«B] 1 ^^7t±S fc{± 2 i^jc±4> L < {i 3 >^^±0 
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K • 44 -. 
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(2) 

/ 

-y^^mii^WL. tulS^>y^feK1t^¥©{tck;5fligt; 

fiL«^tll-fey9--{C{i, |/iia);<DM(l!)fe L < {±T1B«(CM^ 
^S]¥S^W-r§ c i:%!itmi:-rsW«3S 1 Sfcfi 2fB 
Hi*^6] HUIB^>y^{i»^^¥©{cfflV^;5:J^>yf• 

^nmtt^m^m. 1 * felt 2 f3«©g^ft!6Sf^^X:^(g 

So 



2 

[W««9] tufe^>y^feB!^^g]^l^^cfflv^i,;J^y^ 
Stt fe<7>i: Lfcc iii:-r^a^« 1 Srcti 2 
[«^^ 1 0 ] fffffiX-r >y =f-^mi. trifg^ <y ^{4fi 

[iS«3ll 1] Bufe^r>y^{4B1^^^IS©^<y^{iH 
m\^. feSU^fiM^Hgp. *,L<{i:Jfy^{4a^^S]gI5 

fl*3S 1 7!»M 1 0 ©</^-rn*^fB«®gM»f^SA:b^ 
B. 

1 2 ] BufBX-r -y ^#©{±, BufB^' >y ^tt® 

*^l5e©SM^f^SA:^gfic 
CW^^ 1 3 ] MEX'i' >y ^^©ti. tulB^f >y ^fig 

v\ ^fe*>o^gjs^o}fTi^{cMS5^>y^ttfi;BI35]¥© 

7!»5l 2cDt^■rn*^fB«OJgM^^^SA;bgBo 
[W^^ 1 4 ] BuiBX-r -y -iSd^SKRlftg 

i^-rn*^iB®oMftEi5^{^sJA^igHc 

[»*^ 1 5 ] HulB^ <y ^{iBI^fcB-b ^-y— ti, 

ig):±}C?OoTSB^nTl/^§*,©i: LfcW*^ 1 7I;S 1 4 
^DV^•rn*^fB«<D^M«^^^A:^l^«o 
[^^^16] B3IB^'^y^fitai^tli-b>tJ--{i> 

« 1 T^S 1 5 OV>fn*>IB«OSM«^f^§UA;t»Sa. 

Cfl*^ 17] tSIB^ >y ^ttBt^im-b ii^^ 
< i:t 1 oogttfita^^a]-rSBigLfc2<@Sfc{i3 
^@J-X±©■tr>■t^-{ci:5^,(7)i:Lfcif^:Bl7^Ml 6© 
i/>-rti*^IB®©S««{^SA:^)gHo 

[if 1 8 ] ttdBX-r >y ^^©{i. «|gtoy -y 
X^'>y^(cj;;5feOi:Lfcffi*:«17!iSl 1 <0\,^-f^ts^ 
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(3) 

3 

-y ^^{iB^^DgPtfS i;fc«M{i^* fcti®E*?l^-r 5 

Tk^-^^^iPj'Njf Loit-S/^^^fijci:. /<;^<*<D#^:^t 
irC LTttflB^f >y ^{iiBA:^3gP«rif c i: ± t) ttf^T S 

t P. ^ u ;gr#®i i: -r 5 y >y a X-r -y ^#ODS)l!!i 

^ >y 9^{4B«^aa5fcJg5fe;&g«^-li:§ C J; t) 

^•y^ffiHA:tia5i:, -y^teSA^'DgpOfcfcOH^ 
g^43 J:Cf±7^*^6aif^'r 5 :^>y X-r -y ^g|5^±S 

Wa<omWi\n J: o T^feaigT:^«y a X-T >y ^gp^l^ftf 

^ztimu^ nfc t {c :/-y s/ i x-i* -y ^^gp^jf "F-r 

5 d i:^#mi:-r « y >y x-T y ^#<OSMJSf^^« 

>y ^ffiB^ftjgPKfS i;rcm^«#* rebuff ^^^-rs 

^f-y^teBAtigP^, K?-y^{4BA:^a5<7)fci60B^ 
Sji^fe J;t;±;^*^e.^{'F-r 5 y >y a x-r >y ^g|5^±ffi 

^rts^^^nmo^f -y ^fiLBA:ogpa[i*«?{^t»s±^o 

#{cy<y>'iX-f'>y^gl5^JfT-r?>iii:;&!|tmi:-rs:^ 

•y i/o. XY -y ^M©g&6aif^S«?gi5n'&o 

rc^>y5^fir«^Sng|5{cJg^;&S«i^-ii-^Ci;fCci:OK^ « 
>y ^teS^agPtc*^; CrcmMt^S /c:{±«jE;&fl^-r § 
^•y^ffiBA^^jgUt, mi!'y'f-iiLmxt)m^Unt?>^ 

iCcfcoTK^snrfet), m^yi^ikmxti^^7kw— 

J; D T'-y i X-Y -y ^g|5*^Jf $ n?. O t L fc CI t 
mi:-r5y-y v^o-X-f >y^f^<Djg<teS<^^«^gPp°pc 

fc^fy^feB^lftlgPfcJi^fe^&Sfeli^HirSctfciti^^f so 



^yf-ikmxti&t. m^y^HLMxiini^-^ysi^ic 

14f*0£E8SS fc tiff MfC i o T y >y ^ X-r -y f-gp^ff 

T-r§¥g%w-r?.ii3?ai 97^22 2^Dl/^•rn*^seK 

>y X-f «y ^#cDSfeliSf'^iy«?aPn^o 
fc ^ >y ^{4B1^^gp{cJi$fe^gfeli$-&;5 C i: i 

<y ^HLm^mmciiii^rcmMm^i^ rcumm^^^-r^S) 

^ -y 9^{ifiA:tlgP^# L> ^:5f >y ^ffiBA^'jap^ tiS'Jt 
3ittf*(DE*i ^ fc {±#igfc ± o T r'' «y i X^r -y ^gp% 

*¥T-r5^is*#-rs»*« 1 97^5 2 3cDv^-rn*^i2 

KOT^^y X-l- -y ^{^(DgdiSf-^Sa^gPn^o 
CIS*« 2 5 ] mm-^y z/zlT.^ «y ^fp^ff T-r «^ 

&mxti^(DjSimimmmM-&!nr\.^^>^(Dt l/cw^ 

3S 1 9 T^S 2 4 OV'-rnMS«co:7''y v'a X-Y >y ^^M© 

cw*^ 2 6 ] BufB^ >y i^&mm^^mcDm^cmmm 
n*^fB®o:/«y x-Y >y ^fif©SftiiS{^^«5^SPiao 

CW*^ 2 7] h -y yfci$M^t±i-fe^-9--%MK: 
§ y «y 5/ a. X-r -y f-{>t<Dg^«^ft^«?g|J,a„ 

cii^^ 2 8] ^-hy fimm<Dmmmiii-t y^- 

2 9] ^=^- h -y ytc ^ >y ^/ L fc 
C t ^mi i: -r 5 :^'y -> a X-r <y ^#tD@tt!glftS«? 

[WsRSSO] +-h>yyfc^>y^/^Jt^;l/:&{,}-K:L. 

X-r «y ^ftOSIft6iSf^^«?gpSo 

[gf 3 1 ] Huiax^ <y ^^mit. ^- h y 

mm(j^yy i^a. X'T ^y ^{^osM^f-^sm^aso^o 

3 2 ] Miex^ -y ^^ma. ^^y^v^ 

h^'£,L<t±n-y^ie©t/^-rn/bHcJ;§ 

feoi: vtzMim. 1 71/S3 1 ©v^-rn*^iem©jgfeii^fF 

SA;bgfio 
[^B^©i¥ia^i}iW] 

[000 1] 

^mm^xti-r^mfrnvfrnxtimmt. mmmi^7.-f 
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[000 2] 

#11 L fc r ;]/ rf X A i: D v^* >y ^7 % o fc t> O -fe ^ o 
tlfc 1 i^TcS fcii 2 ^Tcfe L < {i 3 ^7C±cD|>Ui:±<D{4 

U *>^2-D(Dg|5SfcJ:oTMPLTSf^Lrv^fc„ ^ 

[0003] (1) »«SI«^ :/U.;I/aa;gr^'y^L 
fcttt^fy^L^V^ttfcO^m^M^fk^^jgSSt^ 30 

:5''y^{i[S^ai:^^Tfet). 0>J;^tf r p c T Hf^i>P»^# 
#W0 9 2/08 9 4 7^i;^^J . TPCTHI^i^PJS 
^W092/l 4 60 4^4;^^J . riEEE COM 
PUTER SOCIETY PRESS REPOR 
T, * A CAPACITANCE-BASED PR 
OXIMITY SENSOR FOR WHOLEA 
RM OBSTACLE AVOIDANCE'. J. 
L. Noval, J. T. Feddema, Repri 
nted form PROCEEDINGS OF 40 
THE 1992 IEEE INTERNATION 
AL CONFERENCE ON ROBOTICS 
AND AUTOMATION. Nice Fran 
ce, May. 1 2- 1 4. 1 9 9 4J. 

7 7 8 9 4^{lkm^ mt^^^o 

[0 0 0 4] (2) m.mm^ x^mtY^Amimifrc 

tii'r^z:kfL¥m±^yf-iiLmmmy5^-C'^K). coys 



6 

4 7-3 6 9 2 3^i.^^J . ^^^6 1 - 2 
08 5 33#i^^J. 4 9 7 e^^ji 

ffij . mm¥4- 4 4 2 o^di^^j , 1 

5 8 1 3^1>ffiJ mt/i^^o 

[0 0 0 5] (3 ) ojwimmij^ 2 :k7iw-m±Txi^ 

s±^ >y ^iiLm^mi5^r'& 0 . m^i£ mm¥ 4 - 1 
5 7 2 3^'J>m^ mti^s>^o 

[0006] ( 4 ) ^m^^^li^ : 2 i^7c¥®±T' X 
tt±tO{4B1^afflfc Xtt T Y 14 i: W^«S^± 

M^m:^scT'*»3, m^ii r^tBfl¥2-5 3 1 2 9^1^ 
, 5-3 5 4 03 mif^h^o 

[0 0 0 7] 

Pj€i^fgcDtt)T'^TO^'y^^^^;K ^-y^/^>yh. 
U-yh, ^^y^•by•9•-^[:fflu^P,nTV^§S«^^^•fe>' 
IJ--^ 1 i^7t±« fcJi 2 :k7t±t L < 3 :^^7n±(Dm^ 

t.s Mfflfi:SoTOffl^fi5r-yf-/^;?;;l/-«f>X7-r KX-f' 

Sffl*tifcgttM^^jS%1^7cfc®ML, L*>feilfE 

(D^TO^-y^^/U^;!/. ^-y^/^-yh. ^r:r^>y 

[0 0 0 8]3fi^. cne>c0X-Ytt±T'O&S^tiJti: 

znxi^^t)\ i/'^-rn«>c:©2tt±©tiB«^m{cs^# 
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e^f^S«?gI5p°p-efe5^J^f^^f r»W8 - 2 0 3 3 8 7 
[0 0 0 9] *fc, RfT^O^gl^fCiaLT-ryv^'y-iJr 

^fm-r 5}g^a^'\jE:'3*^eji^$ns x-r -y i: OK 

^A:t»g«t:-a5^«RJ;^fj!|tr»W3- 1 9 2 4 1 8#i^^ 
^{f2^^7C±OXY¥®±T^*3A^Oi:^?g(CW^$nT 

[0 0 10] $fc. eE#©f§^g)^^{iiB^^^ls^cov^ 

Mox-^ y :f ^5?(j*^-»i:T{g -5 J: -5 fr ^ O <D1?36 o 
y >y 3. X ^ >y t [Hl|gS{^iy«^§|5B^ O 5 

5SJS*^Sn^fcJ6¥i^iefcfeB;^(±igPi:X-r "yf^JfTgPtf 
^I'^SI^fflW^^ggti T' t ^ ^■tt/jN^T'StSO OOtS 
*^fe§fc:J6. ^*f'FX-Y-y^tiRlt|;&piSO/jN$<. Rll!)gl5 

^^;l/^|<Dm?gi5n°p r "y i ^ff -r X^r -y f-m^:^^ 



(5) 

[0 01 1] ^iIT-2fi:%R9{i, if±OJ:9«:Se3l5#Lfc 

Bgji^^ ^^^f ijtB ^ nfc CO T% 1 ^7t± s fc t± 2 i^Tc 
±€>L<{±3i>:7c±om^oi/i!a;±%{aoTi^Ki, 

f^*^T'* 5 :/-y v'a X-r -y t £OS)l4Slf^^«?g|5fi, 
[0 0 12] 

Wim±icmmLr^ <y ^feB^m-lr >'-9--%iH Lfc ^ >y 
^{siB^^^Si:, ^^>y^iiB^^tii-t:/t>— ©fflt^e. 

>y ^{5i[B©«JI t . BulEX-t' >y ^^SJc i 

fctiJfTt;: J: t)Sj^tD:t>'Sfc«:*T^tf ^9 X-f >y^ 

gfi:^v^^^f>y^^4B^^tti•tr^'■9■— tea. «iil!F±£DM« 
»]¥©{Cffll^i,^'y^{5i[B^|il-tr>-9--lC{i. flS!|:±{C 

mmi^r^mLrcm 1 ««saH:^tca*^nrcm2««i^ 

^^^m^^t^ctic^i^^ iRii;<±xSLfc»js^p 
50 i¥ff±j«:«^533-r sgm)K^!^a¥ia^w-r s ctic^ 
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U < ti >y 9^teB1^^ng|5^^^3lRlig^ £D i: L fc^T 

iSLfcciitit). iiii;<±iELrcisa^)8^Lrco Sff 

KX-f -y HtiK^? >y ^ffi«1^59]^IS{cMfi4-ti:-r 

}f TfcaSi LTiai^tc ^ >y ^{ij[ai^55]^S*^Jf Tn^ J; 
^ ^1^^ y ^teS^I^^Si: jig LT^^5 ii i: fc J: 0 . 

Bul2^ 'y ^{5i«1^»]^©(cigft4H±-rfcg^^©*i^ /£ 

xEUfcglS«-||?^Lrco Bf|l2^»«y^fii«ig|tH-fey9-- 
D> |BIi;<±KELfcHS%<il?^Lfco Hul2^f>y^tiig1^ 

Lfco MfB:5''y^{iS1i^[tJ-t>'lJ--{i, i!;'^ < i: i o 

ogwfea^^si-r 5 i^g Lfc 2 rc« 3 m:^±<^)-b 

S%^?5^Lfco tul2X-r-y^¥m, Sia^yyv'a.X 
-r-y^lciStOiiLfciltfciJ:!?, |WIl3<±MLfcil 

>y ^{i[gA:tig|5i:> K^f «y f-iiLmxt}^^m^(Dmmv 

i^j^itmmm t . mn'^mr-m^ >y ^nmxtis^^yK 



(6) 

JO 

LXwjm^ y f-iiLmxt}^^i^-r c i: fc j; 0 itift-r S <fe 
^ gi^M5i{«fS«©±ti:BH^ ntc :/>y v/a X-r -y =^^t 
*^e.^5c:i:fi:J:t>> lR)i;<±iSLfc^S^)i?j*Lrco 
Bi|g±S rc«ftili±{caig| LTES Urc ^ <y ^tiM^ftl 

CfcllMffl^$ fctittff ;&f64-r ^ ^ >y 5^teBA*igp 

^J>y^fil[B^»]a5cDfe;5gI5«Jci-^^]E:^A%;^e. 
nfc i: ^(CT'y jlXi' >y ^gp^Jf T-rs c i:fc<fc 0 > 

iSM L TiBB L ^ -y ^teB1^S]gi5t;: -(±5 
i: {c ct !3 -y ^^ffefi^^^gptcfS ftti 
«jE^^^-r5^'y^{4BA*a5i:. -y i-HLmXts 

^'y^a5*±B{cEbfclXf^ta«i:^WL. K^'y^& 
BA;':a50Mi^fD*rcli4'*Ta51iJ(c^S$nfc3titgP 

|g i: ^ 5 J: 9 fc^F^Siif ^ nao ^ >y ^feBA^gPW^ 

mxti^tmmw.ttDmic^&i^^frm'^-^. 

;^)^Ap^ 5>nfc i: ^{cy^y ->:i X-f >y ^gP^WT-T 5 d t 

30 mm±icmmLx^mLrc^y^iiLm^mmcm^^^ 

mt^t^ctlc^ t>K^-y^teg1^^ai5fcj5£:i:fc«MM 

#*fcti«E%^^-r§^>y^{iaA;ba5i:. K^>y^ 
HmXtl^^UnT ^ gP^OSl^T? ^ L TK >y 

T^nmc^i^mm^mc^^xm^tEtix^t:}. 

'y^{5iBA;'3ai5^7j<¥-^;^rR)tc^f Lf^tt^^U^f**# 
mti\z^\^xn-tch\z^K)f-y^y:xX-^-y ^^i>m * 

Lfc» ifiiiii±*fcfifliSI±(<:)li^LTBBBLfc::>-y^{4 

'^mc^£^\:,rcmm.m^^ rcimm^m^-r^^ >y ^{iB 

X;^(gPi:, ^^>v^fitBA;^gP^-^73[Rlti:#^$fc{i 

X^-y ^HimXtl^^Wr C 1 1 ck o TK?¥14^t:©JE^ 
S fc {i#S{t cfc o T y -y -> X-r -y f-gp^jf T^T ^ ^® 

um±^rcitmm±icmf^LxMmi.rc^y9-ixLm^M 

gptcfg^fe^g^te^-a-^ c t ck 0 KiJ' -y ^iiim^^mc 
Its D fc«m€^ * rzimz^mSE.t 5 ^ -y ^{4SA:/3gP 

so ^WL, y'^&.mxtiutiimim^wommi^rc 
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tc <t -r. T y >y i X >y ^gP^JfT-T ^ ^©^^ 
-rSCiitcit). |5li:<±3£BLfc^®^li8^Lfco Mia 

fco h -y -flc ^ -y L fc il i: J; 0 , 

lRli:<±^LfcaiS*ft?8liL/-Co +-h'yy{i:iJr>y^/^ 

(i> ^^-h'y:/ti:igM^ft]gP^{it^L. ^yv'o.Lfci: 

ir)]y^^^-^ hStL<au>y^7^(Dv^-rn*Hcj;;5 

CO 0 1 3] i?^m^iJi%:hmmmwmxtimmiciib^ 
1 ^7u±, 2 i>[^±* fc{i 3 :k7z±(om^(Dwm±^m 

U a-AXi' >y ^^(DX-T y ^X;^*ii^iBe{Cff ;5:fc-&fc 
t), ^P){cti-t>'-9--^r>y^tDi'-<>'MS[fc<};t)A±i^ 
tT^^ fca6(7)Sfeli^^Xi' >y^t bT<lffl^inrc^-&{t 

as<D$|{tg|5o«lig^*i^fk$Hir. so^:/7^:^:yxtt 

ftS«?gl5p°pfe<i:I>V>y v'a.X'T -y ^^'JrOilig^lllNf « 

^^:^T*^D■^^5o JW±©ii«i1^m-t:/-9--{vfty'y 
[00 14] 



12 

tH-ti/-9— ^iBLfc^'y^ffiB^»l¥©fc. ^^>y9^{4 

««lal-lr>'■9■-offlt^p>ns^fl!ia;±■^?^i*^i^®|■r«:^[^Q 

t<{4a'yi}'SC^<DX-Y-y^^gi:^WU lulB^y^ 
fi[«^^¥IS{;: J: 5t/i88:±o >y ^{fi[§©*^ i: , tuf B 
X-r >y ^^©{C J: ^S^^<D4^t8 i: ^-mtLXitk^-t^ 

ijAicm'^<^mmi'fXt)^mx$>^o ^lt, 

rji^ y^&m^^^mt^(o^^mmc'Dh^xim'r(o 

fi«JE^tB*»-r 5 >y f^/'?:?^;^^ J; t) ^ < (Dl^^tmm 

tsnxioK). i;rFict<DMii^^^£mmc-Di^xmmim 

[0 0 15] ^y^nm^^^mtLxmmmm^^^ 
mm^m^^r) ^i^mLtcm^ic-Dh^xmrnt 

mf^^iftLxm^m<D=iy7'y^—ci, cz, cs, 

yfy^—c 1 , c 2. c 3, • ♦ • (Dmrntj^mtt^ 

1. C2. C3, • • ' \imm\.xff\%(owm(OT\t.m 
mhxum-r^. ^wz^t^oiz^ WMhxwM\.rc 

n^-r^i^— Cl, C2, C3, • • • (c^LT/^;l/X 
^^iHll^liDv x3-^i:/?7'i7>^;£rtltLfcX4^^ 
y K^'i':/[ilE&2 ^/l-LT|llBS(cmJE^*Ht5 c i:{c: i 
C R ^^B^ffilHlgS 3 J; 13 L fci^M^Sc^^^/^iSI^ 
M:IBilHllK4'\jMt), citDfS^i:. ^i^)Huia/'?;l/X^^|H] 
SS 1 cfc t) =1 V h n-;K5]i^ 5 LTjgM^Jrbfi^lUliS 4 

4 *^ 6 ©fi^ ^ tulB rn ^ h n — ;H5]^ 5 e, £DS*P il^ 

i: J; 0 g^ttfc J: o T^t) -p fc n >x ^-9— ^a^l^ai 

[0 0 16] ^f-y^{4B1^^¥gi:LTWif!)il«8S^»] 
#S (RlK)««8Xf'>y^^r-i'^) %MfflLfc«fig{cot^ 
T|}4W-rn«, 02 (a) {i:^-r<J:-5fi:, z.n\,tMm± 

\nmm.LxmwLLtm?i\imm^(DmmL. x'^— y-i 
3 ■^■fxhxfm^fmxmm.i.xmm l rctt® t ©i^o 

i^-rnA^-:^^Rl«)«iBi 1 4 i: LS.oflfi;^>S:@^««i i 

(b) -etin^hD— ;Hh1SS1 OfCck 1 1^ 

eitlL, x^-^J^'l 2*>6a)liSJcMjiSS 1. S2, S 



ltMTII-194872 



13 

3, • • • i:i^^nLTfT<o ^(Dh^:^i/^nrcm^<r> 
[0 0 17] ^-j^^mm\^f&.tLxftm^m\^fSL 

-r^-K (LED) ^Ofl>^^^2 Oi;, 

h7yi^*x^-#©§^^?2 1 f^wkmrnmLxw. 

SL. il<DfgJtem?2 0^f"v;l/^7°lx^-9-2 2ti;o 
T|iH»{C^?t^-B:. ^^Lfc^^v;l/^:7'U^-9-2 3{c: 

J;*3Ip|«^ltS3^^^2 1 -eStt§73S-(:-fe?>o ckd^i 
S)ie^?2 \x^^frcft(D^itiy^}\^-^n-&m^2 
A\z^<r>mhL. ^<Dv^ii'(Dm'^^nr^octxn(o 

XhK). Mf2'r-7;l/^7'U^-9-2 2. •^)V'^-f\y^^ 2 

3. !|aMi^2 4fcss^^n. ^^(Dmmmm^umh 

rv^So $fc:> 03OJ^iliT'H^f£lf|55^•T•fe§AD^^ 
S2 6^tufBv;l/^7^b^-th2 3 iiipJ^IUKZ 4 iiOH 

$6(c. ft^W(m^m(Dm(omii\.x[tmA\z^s 

•tiioK^ ^itm^Z 1 t^^^2 OtOffiS^^feS 

?2 1 t^fm^2 0 i:OtB5>&j$tog|50M{l!lfcgtt^ 
i^6B.oS^^?2 1 h^^m^20t(r)fii 

[0 0 18] ^-j=j-&Wim^mt\.xmiimm\^ 
m mmmmm^-c-;/) ^i^mLrcmmc-Dh^xmmi- 

ifxmiiL^1UQ^^^-^'^^^(DX$>^o tLX. 0 7 

^mms 0 tw-nLx±^^i.<iiTmcmmL. m 
mcommicj;:K)m.tnM3 0 1. w^Lfcmms 1 t^m 

3 2 T' o T jii^-r i> c <fc D SM^sofiiS^i^ai -r 

ntf . g^js^^©fiia);{c 1 n i fcm^itrc i -XtlS^ 
mM&mf'-^ tLxtiif3-^n^^(Dx&*j. micr 
i-u^^ic-t^icj5i\,^m^xiim^<Dm^xi>-o t:^[ri 

[0 0 19] ^«v^fe«i^^^lSi:LTittj5itfiSt1^5a;^ 

SSx*^2MDT'feoT 7 lH]MI|g{C<fc;5 B A 6 5 3 

i -5 ^^SjS^gjiSX'i' >y^SWl~SW7 P^^glA-s-p 

xmmLrcmm(Dmmfi^^mL. m^immm^T.^ 
y^^-:^a-;^SM^/^LT^i:/^^^;l/OUT i~ou 
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T7%HIGH. L0VJ(D2mi^^W]-S-^^^(DtLX 

ho. ±tLx^mimnrcc t^mm-r^x-f y^t 
[0 0 2 0] ^(om. mmmiM<DVi.t>i:)icm^^^xf 

[0 0 2 1] «3I2X'r«y^¥gi:LTl*x 0lJ^lf. 08 

{C^fi^tc, M^!^Pf^gPfcg3$nfclK#»S4 9(D± 
10 tcS^S 4 2 A ^^tt, R-Dmm^ 4 9 Ogj;^ 4 2 A ± 
^113 J: 5 te LTX*- h U >^^4^0^M-i*{tct ;53» 
14^*5 5^/rLTM«Jp^'>S©^>yv'aLXf'>y^a54 
7^9?Wt. ^7'>yv^riX-r'>y^gi5 4 7 ©TM{C«Mfe 
mM»S4 9 0S^4 2 AtC^t[p)LfcSji^4 2 B^gt:^ 
^:^«yS^iX-r«yf-gi5 4 7o-4sa5{cp3atttie{c 
LT ^ >y ^tee^^ngB 4 0 ^SH >y ^ffie^l^BgP 

4 0 mm^4 9CDTmmicmifrc^y=^iimxti 

gB4 4 0y-y;l/y'5->y hii^Sr^r— tryl/K^/VLT^iB! 
20 A, 4 2 B|ll±A^gM3i®LTX-Y-y5^;e-:/:ycft8i::&;5 

[0 0 2 2] $rc. msz^y^iiLm^^^m<o^y^&. 

^^§154 o^^mmmm^cDtLrcmT^ (09# 
M) ic^^^xmm^^<Dumicmi^xBm-r^^^W4 

3^m^JSmLXi>^<. mifBi^X-l'-y^O«|V^« 

[0 0 2 3]MffiX'l'>y^^S{i. 010 (a). 

30 ( b ) tc^-r .t 9 fc, fift^^Buie^ y ^fiiH^aias 4 0 

JcSfefe-ii:-rtcMji^4 2<0*;i-:/*fc{i;a-7^?T^v\ i^S 

fi-::?Kg^;S4 2(DWTicmmLxmmz^y^iiLmm^ 

gI5 4 0;6^JfT^n^J:9^Bt^>y9^feS)^^gi5 4 0 i:jl 
^LTfeciTtrnv^L, afe^i/Hiiai 0 (c) , 

(d) . (e) ic^^t^^ic. mm^y^itmmm^4 

oicmM^-ficm}^4 2(D?9.in/'^tcit^y^'ur^\.\ 
^K-om^^A 2(onT^\,zmm-^y=^^WfkM4 0 

hmm\.xmn\zmT^n^^<DiiLxto^. 

[0 0 2 4] tufaxi'>y^^g{i, 0 1 9{c^-r<fc-5 

40 CFIJ^tfH:ft?^t^cD;<7Aft7 OCDM^^-iS^Ef^Pl^ 

^\,cmmnm\^^WiLX7mm^xmtiL,\if.7 otmn 

©H:ftJ^t^(DfaO]l^^^'y^{tH:^551g|54 O^/hLT 
tLX&^o 

[0 0 2 5] ^-LT, *j|SfiOJg^^^>y->aX'ryf^ 

(J01 2{c^-r«t9tc, ii*i±$fc«ftiii±tc3is^LT 
mmLrc^iy^iim^^^4oicm^^mMi'^^ct 

50 (cj;D^^f-y^{SiM«l^a54 0{cj5£:i;fc«^«-^*;^c{4 
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* fc imm^BM-r ^^mi^t^ ^mwam-m. 

4 5^i5SLTfcD. ffl^4^ftlT'K5f-y^fi[BA;'3gB4 
4%7j<¥-^73[p]'Nif Lott§3-j';l/4^£D/U-#:4 

[0 0 2 6] feSVHi. Bl 3 (b) , (c) fC^-TJ; 

m.m\^A o{i:f£;i:fc«M«#$fcti«ffi%fi^-r§t5f 

•y ^feSA^gP 4 4 . ^ ^ >y ^ttfiA:tig|5 4 4 © 
fcJ6©H^gj^4 8{cgl^Lfc§>t«(Dg^^^5 l^SJcD' 
±:^*^5.«ffr^7°>yv'aLX'i'<y^gl5 4 7 ;&±ffitcW-r 
i.^#aS4 QJ^^l:^. ^JBifitaS4 9lC^ltfc^itg|5 

5 OfCioT. e^M;S4 8^^:«^SL/^:gE^g|5*Tffi^^: 
W-r^^-y^firfiA;^ia5 4 4 %«itLrcii#iy(DffiKia5 
«5 2;&IS&4'^g|5{CT/U-.f*4 6*'«/r^^nrc«HiT'5 
ifgP5 0%5:^Si:LT}Si«)Rlftl(c{*i$^-a:. 

5 2<D^^^(*4 6<D3Pfl#^:^fi:SiLr<D}¥LW:^|Bj 
'\OffEffilti{tJ:oT$fe4S-e7°'y>'3.X-i'>y5^g|5 4 7^ 

isij-r 5 i 9 fcKSKSPM 5 2 (D^feisifti-gPfcstt en 

rc^fSAk(D^mW 5 3 ^JgfiSc 5? <y ^^{iB^agp 4 0 

tCj;»3y-y>'aX'l'>y^gP4 7 ^JfTf?. tOt LTfe 
*rc. 013 (a) fC^-r<t3{t, }gl!)gl5*^5 2 

o;fe:&M4^li:«>t^^o^lfiof^«ii* 5 3 ^-m^ LXi^ 

MUmc--^<D-/yiya.X^^y^&A 7 A, 4 7 
ItTfettCf , 2 -y v'aL .1^ ^ 2 a^OA:tl*^Rj 

Co 0 2 7] ?,L<tt> El 1 4 Ca) , 022 (a) 

S (b) tc3^-r<t^tc. it!^±*fctifti^±fcaMLT 
BSMLrc^-y^<i[S:^»]gP4 OicH^j^^mmt^^Ct 
J: t) -y ^feS^^giSP 4 0 {iifS i;rc«M«#* fctt 
«iE«-^^-r5^>y^tegA:tlgi5 4 4 i:. ^;5r>y^{iB 
A:^a54 4(Ofc4i>(DH^3gjS4 8*3J;t^±7?;^i^p>iS{^-r 
5:^-y$/iX-l'-yf-g|54 7 %±ffi(CiHLfc5lMS*54 9 
il^WU ^:?«y^ffiB«l53]a5 4 0<OM^ffl[|Sfc{i4'* 
TgI5|||tcSS$nfc5£ifgl56 Otl^miimmA 9±icmif 

nao^ <y ^{iB^^^as 4 0 m^mm^ a 
9 ±:)^ cD^±gi5 4 9 A m^nf^^mm-r^ <^v^{Sl 

BAtlg|5 4 4 }LM^mW.A 9 i:OK{C?i14#:i; LT«RJ^ 
flM^^btcJaLT^ >y^feB^aa54 0 tc+^^jE;^!*^ 

Ao^ e>nfc i: #fc:/-y i/o. x-r >y '^-as 4 7 ^if T-r 5 1» 



(9) 

(DtLX^^o *fc. 014 (b) ^>y^fiB^^n 

^Ao^-f-^i^u-if^^ymmizm^i.. ^-j^^mmA 

a? 4 0©TgI5ffl!l<D3titg|56 0*^a?#»S4 Q ±.\zWimz 
^i;k(OiS^ Ymmi& 1 ^tiT^l^oItgi:^^ J: 
^{-^F*95if$n. ^fy^{4SA:'3a5 4 4 i:5f#a®4 
9 i:cDra{c:3'i';l/4^0/^^xi2|:4 e^/l-iS^-tirfcttOT-fe 

So ^^fc. 01 5* (c) nm. (d) fc^-r«k3fc> 

fla|^lf:^'yS/aX-i'>y^gP4 7*^3jS<D^^(;:ii, My 

ny, '7-7'a^03t?:A:^liFtC§f3ST'feSo CicTDi: 
10 ^f>yf-{4BA:'3a54 4<DMfi!l®fi:{4— ^*©«>'^^6 
2{j:<fcOJS«af^nTfeO. ^:5fy^fiS«iaa5 4 0fcW 
LT73{«:E:t(*^i!lP^ie.nT7'-y'>^X-f •y^a54 7 
ffT-r§©fcAD;^T, ^f>y^ffiB1^^g|5 4 0;&7j<¥2 73 
iRltC BUIBS7 6 2 tJri LTHSiU^-frS C J: 0 ffi<D 
ZOOT'-y v'aX^>y^g|J4 7 B, 4 7COHtl*MO 
^WE^HirSfeOT'feSo i^S. 0 15* (a) TliM 
(b) tc^-r<t'5{c, y-yv^jLX-r^y^SP 4 7*^2 5^0 

^-^fcii, ^ y ^{iBA:^3gp 4 4 cDyim^-^^m.mij 

20 4 4cD^:&fCiE$nfc200:/>y>':i.X^>yf-g|54 7 
B, 4 7 C©fRinAMO^}fE;^Hi:S4,fOT?fe-3Tta. 

[0 0 2 8] IS). m.m±.i^rci,mm±.\,zw^\^xmmh 

fc ^ -y ^feS^^naP 4 0 (cJM5fe^i$M^-li§ c ck 0 
K:5'>y^{ia«^a]gP4 o^c^Sl:rc«Me^^fc^±«E% 

fg*-rS^>y^{ftBA±lgi5 4 4^^tt. ^^-y^iiiraA 
}^(a5 4 4 ^^if-r SaPWOJiM??^ t LT^tS' >y ^tes 

AtigP4 4tc^tt?.tifcS^*i*rc{i?LiiPfeL<fima-r 

30 ^:Sf •y^{j5:SAtlgP4 4^-^73lRl(c}f um^/U^i*: 

gP4 7;^?'«ff^n5t©i:LTfeav\ 
[0 0 2 9] 016 (a) TIjS (d) IZ^^t^ 

r>\z. ^^y^^&mmm>AQ\zm9t^m.m^^^^^\^ 
<fc K>w^^ «y ^{4B^aigP4 0 ^cc^l:fcmM{i#*/-c^4tt 

E^^^-rs^>y^ffiHA;bgP4 4;&^lt, ^^r>y^fe 

BAtiSP 4 4 %-^;^[pj(c{>r^s rc\m LH^y^tc^n 

gPWcmff 7>">x'l':/>y'>^i^i|S9 O^l^ffl LTS 

j^A2(0:i-z^^rciiy!ry^n^'^^<ot.LX$>^o S 

#^;'j{cStLT^<y^{4BA;bgP4 4^if-r<i i:{i:ct^ 
T7'>y>'aX'r«y^gP4 7;g:}fT-r5t©i:LTtm 
V^o feL<ti0l 4 (c) fc^-rJ:5f<:, X^Ty^^® 

LTlufB^?>y5^ti[fi^ft]¥StD^>y^{iB^a]gP4 o 

icm^xo^mt^fcimmic^A i^mif. i^Tmic 

^31^4 1 i;«fj::^>y'>3.X-r-y^gP4 7©g|^^03j-> 
^mt^y^niiio^iOtLX^^o mWfcii^Vn 

50 f3-rsc:i:*^T*#5o tiJifc^^LfcJc^^TT^-y-^iX-r 
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[0 0 3 0] BufB^<y^{ftB1^fcb-fe>'-9--{i> ^i^mte 

fc, HUBB^'>y^ffiS^tii-fe:/-9--{i, < J; 1 

■9— i: S © i: L-T ^v^o 
[003 1] B5E^>y2^^X-r >y^g|5^J¥T-r§¥® 
{±, 018 (a) tc:^-rJ:9Km{fSt^«IS#(D*- 

{iiB t LfcS^tdlOteStcy-y iyaX-T -y 4 
7^BaLT$>orcO. SfctiiaiS (b) T^S (d) . 
@ 1 7 fc^-r J; O -y ^{4SA;^jg|5 4 4 ©jSl^fCBS 

( a ) ^4^cD ^ >y ^{4«A;bg|3 4 4 fcMff L 
0:/<y i'a X-Y >y 4 7 J!)^^^«ISO<ll®fC|?ISgB« 
^tlTfet), 017 (b) RJ^<D'/>yi/aLX-r'y^ 

35 4 7 CDJiH{CRailttO^>y^ffi«A;tia5 4 4 

isofflystti^gBEa^nTi^So *fc0i s (b) \ts 

^^KC^f -y ^{SgA;tjSI5 4 4 :&IK;^|q]{c^tJ J.o^-©T 
tcP3J^cDy-y>'3.X-r'y^g|5 4 7 ^iHS$-&fcfe©%SI 
^«iScD4'*a5tC|H«?-y:T$.Os 01 8 (c) fi. «fiE 
73lR3fCPSLfc^t^cD^>y^feaA;'3gP4 4, :/>yiy^ 
X-r<y^a54 7ffl5^SI^«ISi7)tf^g|5fcBBLfc«,OT' 
^D. 018 (d) ti^«0^'>y^fitgA:^gP4 4^SI 

:/>y'>iX'f'-yf-g|54 7%ELfct<Dt?a5§o ^SfC, 
01 8 (e) . (f) \t. P3J^Sfc«5eSO^f«yf^ffiS 

A:;'ja54 4(Dc|^^tc:/-yfya.X-i'>yf-a5 4 7*Wt5.n 
T*3t). 018 (g) fi. Fim(D^y^iiLmXtl^4 4 
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[0 0 3 2] $fc. #»C}gJS^D*>'*7^^T^•^TV^ 

5A:^J4^-^c^^^;&v^g)l!!iE;^)^c<l: Kimict^i -Do^xti 

>yy8 0tcfi?iJx{f/jNRJgt«;Ogfel!^tU-b>+)— 8 1 
^L. lOcOSM^^^-rS^ig^iffc-^fc (02 0 

(a) mm) ^<D^. ^rcit^-hy^soKm^tm 

^/•^^./p^c^igjog^i^m-t^-y— 8 1 A. 8 1 B, 

2 0 (b) #M) . t>U<{±+-h'yy8 OO^StC^ 
J^«05f«y^/^*;l/8 2;&#SL, g|ft!!^«l3a]-r5^© 

>&if fc-lirfc (02 0 (c) . (d) #31) T^Ctt^ 

mma^SS^imi.. ^-hyy8 0^y<y->aLLfc 
il%fC-b>-9— Ojgj^8 4*^jg^Lfc»3 (02 0 (a) 
TliM (b) ^ «,L<{±jS5(cfin5J:3ti:-r?.«>© 

[0 0 3 3] 

A^T # S ct 9 1 OOgPfnT'^lfccD^f'^ t § -y v- 
^X-f -y ^ft*<OSMaif^S«?gPu°p^^«f§ <1 i:*^ 

[0 0 3 4] Src. c:<DSf^g|Jp^tCj;t3lf^{C^<C»«| 

m(Dmsi^mj~-orc ^ . fiaj^{f.t: u oL-Ax-r -y 

X ^ -y ^ A;*: ^^fflfc c: T ^ o ^ fc t± -t 
-y^O'f'^V hlgjfci 0 A^b^tf ^9 fcto©Jg 
fel!^553X-r>y^i:LT€ffl^nfc^'a-{C(i, •^''^yhA 
:tllS^AP^©J§^D®^T'tcTg?5EtcP®i$-<i:. Jg^^ 

g^ftfe^f^Sm^gPSfe ::^>y '>a. X-f «y ©i^gg 

a. X-Y -y ^M^IiligSmWp ^ t) . SBS^it:^ 
X-i'>yf^}fT;i?[n]fc^< LTJg^T'#, SSOtf^fCiB 



1$ffi711-194872 



(11) 



19 

|g*5"s-rfeOT**t), (a) {±IHi^;^fig0, (b) \m 

mm. (b) li^s^-^&So 
[0 5] ^nm<D%m(r>mmKm^^^^^m\^m^ 

[06] *^^tO^SS<DJ^»tcfelj-§g5iJ^S;^^^@ 
(b) {i«E^3-?|J>S:IttRg-r^Bi^0Tfe5o 

[0 7] n\^<mim:jfm^m:^\.rm^^X'tb 

[08] *:%^O|lii<0?^®{c:fett5X'l'>y^¥@^5^ 

t^<OX\ (a) {iWrffiS. (b) {i¥B0T'3&§o 

^^-r0-efe?.o 

[01 0] :^^m<omM<ommc:^if^m(ox-f^y=^^ 

[011] :^^m<Dmm(Dmmic:isif^mmmim.^yj 
[012] :^¥^m<Dmm(Dmmicmf^mx^^ f^:/ 

[013] m\:'<-:f"/i^a.x^y^n<Dimmi¥mm.^ 

m. (b) (c) a (b) cDjEmmx^^o 

[0 1 4 ] isi D < s/oL x-r y ^n<Dmmm'^mm^ 
B&(omicm<Dft.mm^mirmmmx&':). (a) {±¥ 
®sm?gPia> (b) fej:t; (c) «3K^:^M«?gi5a 

[0 1 5 ] |5| D < y -y e/oL X-r >y 



^0 



gfp^ (DM {C ffiOlSffi^J^5^-r O T S i) o 
[016] |W1 1: < v'a X-r >y ^#£DgMm'^^«^ 

[0 1 7 ] c < T^'y i/a. x-r y ^i-i(Dmm{mm^ 

-I'T". (b) liBB^^Z^T&^o 
[0 1 8 ] |3l i; < y -y v'o. X-i* -y 

[019] i5i c < :/'y x-f >y ^Hcomfmimm^ 
[020] iri i; < :/<y v^o. x-r >y ^it(Dmm.mimm^ 

^S,t LTO«fi<Dj5Sffll5!|^5^-r«lBS0T?fe5o 
[0 2 1 ] |5l i; < y >y i/a X^ >y ^#Oig®^f^^m? 

gBn^i: LTCDftfeOlSfflW|;S:^-rSlBS0T'fe5o 
[022] |5l C < T'-y X'T >y ^#OgEMSf^^«? 

gPSi: LT©fte©fSfflfiaj^^-r«lBS0T?3&5o 

111% 

5. 10. 2 5-3>Fn-;l/lp]|^ 6, 2 4-!|9J^ 
li]l% 

1 1 ■■■t!'yy-$t 1 2-5^=1— ^Ji' 

2 0-^^^? zi-^ytm^? 

2 2 ••••rV/l/^T'U^'-y- 2 3 - vyl/f^y 

2 6-AD^g|gg 3 0-gtiTU^ 

3 1 -mm 4 0-:Jry^tt 

30 B^^gP 

4 1 4 2.51 

4 3 -^^f* 4 4-:S'>y^{ji 

4 5 -SjiSf^lIff a« 4 6 -/^^f* 

4 7-^-yv'3.X-r-y^gP 4 9-a?ft»« 

5 2 --i$Rig|5« 5 3-ftKi* 
5 5-Ptt#: 
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